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Question 1 
 
The system is released from rest with an inextensible cable. For the friction coefficient µk = 
0.25, calculate the acceleration of each body and the tension T in the cable. Neglect the small 
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Question 2 
 
A pendulum consists of two 3.2 kg concentrated masses positioned as shown. The pendulum is 
swinging through the vertical position with a clockwise angular velocity of 6 rad/s when a 50-g 
bullet travelling with velocity v = 300 m/s in the direction shown strikes the lower mass and 
becomes embedded in it. Calculate the angular velocity which the pendulum has immediately 
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Question 3 
 
Each of the two links has a mass of 2 kg and a centroidal radius of gyration of 60 mm. The 
slider at B has a mass of 3 kg and moves freely in the vertical guide. The spring has a stiffness 
of 6 kN/m. If a constant torque M = 20 Nm is applied to link OA through its shaft at O starting 
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Question 4 
 
A basketball travelling with the velocity shown in the figure strikes the backboard at A.  
If the coefficient of restitution of this impact is e = 0.84, determine the required distance h above 
the hoop if the ball is to arrive at the center B of the hoop, taking into account gravitational 
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Question 5 
 
Bar OA has a counter-clockwise angular velocity of ωo = 2 rad/s. Rod BC slides freely through 
the pivoted collar attached to OA. Determine the angular velocity ωBC of rod BC and the 
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Question 6 
 
The link OA and pivoted circular disk are released from rest in the position shown and swing in 
the vertical plane about the fixed bearing at O. The 6-kg link OA has a radius of gyration about 
O of 375mm. The disk has a mass of 8 kg. The two bearings are assumed to be frictionless. Find 
the force FO exerted at O on the link: 
a) Just after release, and 
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